Özet. Türkiye İşgücü Piyasasında Güncel Eğilimler
market. The most likely explanation for these common trends for males and females is the change in retirement laws introduced in 1999. Using the Survey of Income and Living Conditions 2006 claim that this change in retirement law is the main driver of the declining share of retirees among the 35-49 age group. Surprisingly, job creation during the relatively good macroeconomic performance of the early 2000s was not sufficient to reduce unemployment, with average unemployment rates remaining higher between 2002 and 2007 than during the chaotic 1990s. The sharp jump in unemployment in 2001 seems to have had a rather persistent effect, a typical case of hysteresis.
Recent trends in Turkey's employment structure can be characterized by two main movements. First, the average years of schooling continued to grow between 2002 and 2012. The share of illiterate and junior primary school graduates decreased while the share of college and primary school graduates increased. The share of high school (HS) graduates remained almost unchanged between 2002 and 2012. Second, labor was reallocated from rural areas and agriculture to urban areas and industry or services. Men were mostly reallocated from agriculture to services and construction, while women mostly moved from agriculture to services and trade. The secular decline in the share of agriculture seems to have halted since 2008 as there has even been a slight increase its share. Thus, a longer horizon will be required in order to decide whether this slight increase in agriculture is permanent or not.
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With continuing structural change both self-employment and informality (lack of social security coverage) shares have decreased substantially. For example, self-employment's share has decreased from 51.4% to 37% in the last 12 years. Yet, despite this remarkable change, Turkey still has the highest level of self-employment among OECD countries. The main trend in the 2000s can be summarized as follows: for women, the shares of unpaid family workers and wage earners have moved in opposite directions, in contrast to men, where the rise in the share of wage earners is mostly correlated with the decreasing share of self-employed workers. Similarly, the registration of workers with the social security system has a secular upward trend for both men and women, although the increase is more pronounced for women.
The gender gap in monthly wages and hours worked by an average worker remained almost constant between 2002 and 2012. However, changes in employment structure, LFP and informality substantially affected hourly wages. While male and female unadjusted mean hourly wages were almost equal in 2002, the balance has since shifted in favor of females. However, a detailed analysis suggests that the higher real hourly wages for females is more likely to be the outcome of a composition effect. That is, the average female worker is relatively better educated than her male counterpart. Accordingly, once we control for education and potential experience, we find that there is a only a minor, though still significant wage gap, disfavoring women.
Recent studies report a decrease in wage and income inequality in Turkey, especially in the first half of 2000s, but in the second half, after 2007/2008, there was either no significant change or a slight increase in wage and income inequality ((See Bakış and Polat, 2015; Ekşi and Kırdar, 2015; Filiztekin, 2015; Tansel et al., 2014, for details) . Comparing 1994 with 2003 -2011 using the Household Budget and Expenditure Surveys, Filiztekin (2015 finds that income inequality decreased relatively fast until 2007 before increasing slightly thereafter, resulting in a net decrease when comparing 2003 and 2011. Analyzing the 2005-2011 period using the Survey of Income and Living Conditions panel data, Tansel et al. (2014) found a slight increase in wage inequality. Looking at wage growth by percentiles rather than the average level may help in understanding the main drivers of these contradictory trends in the 2000s. Between 2002 and 2004, upper wage percentiles grew, while lower percentiles shrank, with middle percentiles staying approximately at the same level. The main cause of the high wage growth at lower wages was the hike in the minimum wage in 2004. However, wage growth was polarized between 2004 and 2012, with both lower and higher percentiles achieving higher growth rates than the middle ones. A standard supply-demand framework with a stable demand curve can explain wage movements at the lower tail of the distribution for [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . However, the co-movement of relative supply and relative wages from 2004 to 2012 in the case of college graduates/below college workers calls for a demand shift favoring skilled (college graduate) workers. The answer is likely to lie in the structural change process, defined as the reallocation of labor across different sectors.
We would like to warn the reader about two limitations of the analysis. The first one is about 2002 being the first year after serious financial crisis in 2000 and 2001. Thus, it is possible that the effects crisis was still felt in 2002 so that the picture in 2002 may partly reflect the effect of crisis as well as the structure of the economy. The second one is about sample selection. We only observe women and men selected into the labor market. In the case of women the selection bias is present at all age groups, while for men, this is present especially at old ages. So the reader is invited to be cautious about comparisons involving either young and old people or men and women of the same age group.
Section2 describes the HLFS data. Section 3 looks at the evolution of LFP and unemployment rates for both men and women, across different age groups. Section 4 analyzes the evolution of the employment structure, especially sectoral and age distribution of employment. Section 5 analyzes recent trends in self-employment and informality. Finally, section 6 analyzes the evolution of wage structure and wage inequality in Turkey.
2) Data
We use 2002-2012 HLFS micro data compiled by TurkStat which contain information on economic activity, occupation, employment status, monthly wages and working hours along with some other individual characteristics. Even though HLFS are implemented since 1988, the micro data is available to researchers since 2000. Unfortunately, surveys of 2000 and 2001 do not contain wage information.
We computed real wages by deflating nominal wages by the Consumer Price Index (CPI) (2003=100). To compute hourly wage we assume that workers' weekly hours remain constant within a month, so we multiply weekly hours by 4.29 (to be precise by, 30/7). Two additional restrictions are made deliberately. First, we restricted our data to positive wage earners when computing hourly wages. Second, we discard wage earners working below 8 or above 84 hours a week in order to minimize the risk of outliers. Our lower limit, 8 hours, captures workers working a full day in a week. And our upper limit captures workers working 12 hours a day and working every day in a week. Finally, we deflated these hourly wages by the CPI to get real hourly wages.
The HLFS data provides highest level of education successfully completed. We have the following categories: illiterate (illit); literate but not completed any educational institution (liter); primary school (PS; 5 years); secondary school or primary education (PE; 8 years); high school (HS); vocational or technical high school (VHS); higher education (Col+; university, faculty or upper).
Other information included in the HLFS database used in this paper is: i) location of residence (urban vs rural, where urban refers to settlement with population 20001 and more); ii) economic activity of the local unit in which persons work (ISIC. Rev.3 before 2004, NACE Rev.1 for years 2004 -2009 , and NACE Rev.2 for 2009 -2012 , where 2009 is double coded.); iii) employment status; iv) social security coverage.
TurkStat declares that "employment status" for all employees (current and past) is coded following International Classification on Status in Employment (ICSE, 1993) .
between "paid employment" and "self-employment" jobs at the top level so that self employment is not in the list of ICSE groups, but instead, it covers several groups of ICSE. Self-employment jobs are defined as "...those jobs where the remuneration is directly dependent upon the profits (or the potential for profits) derived from the goods and services produced (where own consumption is considered to be part of profits)." As a result, employers, own-account workers, members of producers' cooperatives and contributing family members are considered as self-employed.
3 This difference is important because OECD relies on ILO classification. 4 In the paper we use ILO/OECD convention which means "self employment" includes not only own-account workers (kendi hesabına çalışan) but also employers (işveren) and unpaid family workers (ücretsiz aile işçisi).
3) Labor force participation
Turkey has relatively low rates of labor force participation and employment compared to other OECD countries. In this section, we summarize the evolution of labor force participation, employment and unemployment rates for both men and women and for different age groups since 2002. When comparing Turkey with the OECD average at the aggregate level we will use data from 1988 onwards (given the lack of data for Turkey for earlier years) in order to have a better understanding of long-term trends.
a) Labor force participation Average LFP in OECD countries is oscillating around 70% for total population, albeit with a slightly upward trend. In Turkey, however, LFP is not only lower than the OECD average but also declining until the early 2000s, reaching its lowest value of 49.64% in 2004. Thereafter, following a short period of stagnation, it has increased since 2007 onwards, reaching 55% in 2013, although this is still substantially lower than the OECD average.
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Looking at males and females separately reveals large differences in Turkey and and relatively small differences in OECD countries. Figure 1 compares Turkey with the OECD average in terms of LFP rates for males and females. Turkey's male LFP is comparable to the OECD average, albeit slightly decreasing until 2003 before slowly increasing. However, female LFP is very low, and then decreases further down to 25.19% in 2004 . For both male and female LFP was higher in 1988 (84.80% and 36% respectively). Since 2003, LFP has recovered for both genders, although we are still far from 1988 levels. As of 2013, male LFP rate is 76.27% (at approximately the same level as of the early 2000s) and 33.75% for females (at approximately the same level as the early 1990s). On average, Female LFP has a slight increasing trend while male LFP has slight decreasing trend in OECD countries ( Figure  1 ).
In short, Turkey's LFP rates up to 2003 were not only low by international standards but were also falling. The main factor explaining this continuous decline is likely to be structural change. Specifically, the reallocation of labor out of agriculture/rural zones to services and industry/urban areas may explain such a phenomenon. In rural zones/agriculture, most jobs are not paid, with many family members contributing to household work, hence considered as employed, which yields very high LFP rates. With urbanization, some of these unpaid family members, usually poorly educated women, become inactive. There are several possible explanations: first, it is likely that they lack the required skills and training to be employed.
6 Second, they may prefer to stay at home because they undertake non-marketed family work, such as housekeeping, child or elderly care. Finally, cultural factors may prevent women from working "outside". These factors are likely to change over the 6 Gürbüz et al. (2014 ), using 2006 -2011 find that workers with low education profile fall into "discouraged worker" status. LFP trends by broad education groups are compatible with this result: only below-HS graduate workers (both men and women) aged 55 or more years have lower LFP rates in 2012 compared to 2002, and decreasing trends. long run and are not directly related to market dynamics.
7 In addition, the structural change argument does not automatically exclude market related factors. For instance, a poorly educated female migrant is likely to find a job in the informal sector where wages are low. This may also limit female participation, since wages affect the trade-off between working at home "as housewife" and working outside, and if the expected wage is not high enough to pay someone else to do housekeeping, child care, cleaning etc., then there will be no incentive for these women to participate to the labor market.
8 Yet another market related factor is the elimination of the minimum retirement age in 1993 which further exacerbated the decline in LFP rates in the late 1990s and early 2000s.
Decomposing aggregate LFP rates into rural and urban components provides further insights regarding entry to and exit from the labor force in that LFP dynamics seem to change by location. 2007 shows a clear break in the long-run downward trend of rural LFP rates for both females and males (Figure 2 ). Although it is too early to conclude whether this represents 7 İn the longer term, the increase in female LFP rate is preceded by a decline, with a U-shaped pattern of female LFP during the development process: in more rural agricultural societies, LFP is high due to unpaid family work, whereas, following urbanization, it declines before recovering again. The initial lag behind male participation rates is explained by the time the modernization process takes to affect female LFP through education, decline in fertility rates, childcare provision, change in values and norms, etc. 8 Uraz et al. (2010) , using 2003 Turkey Demographic and Health Survey, report that about two thirds of ever-married women declare "being a housewife" or "taking care of children" as being the main reason for not working. 9 For urban areas, the rise in LFP rates begins around 2000 for women and 2003 for men. While the difference between male and female LFP rates is about 30% in rural areas, it is close to 50% in urban areas. However, this gap has narrowed recently, faster in urban areas (Figure 2 ). There are several factors behind the increasing LFP rate in urban areas. First, younger generations are more educated and education is positively correlated with LFP. Second, the change in retirement laws introduced in 1999 may play a role especially for individuals relatively old.
10 In addition to these common factors, there may be some other drivers affecting only female participation. World Bank (2009) states the following ones: i) a favorable change in the social attitude toward working women; ii) women getting married at a later age; and iii) the decline in fertility rates.
The above mentioned arguments, especially structural change, can explain, at best, only part of the observed trends, because even in agriculture/ rural areas LFP rate fell until 2007. That is, they can only explain declining aggregate LFP trends and low LFP trends in urban areas in Turkey. There is no unique explanation for the decline in LFP rates in rural areas before 2007. One suggested explanation is the decline in small-scale family farming, due to the declining share of agriculture (World Bank, 2006 , 2009 Dayıoğlu and Kırdar, 2010) . Another potential explanation is related to migration. According to this explanation, women with a higher LFP rate are also more likely to migrate (Dayıoğlu and Kırdar, 2010) . 9 See also Atiyas and Bakis (2014) and Gürsel and İ� mamoğlu (2013) for further discussion. 10 Uysal (2013) finds that observable factors such as improvements in educational attainment, decrease in fertility rates, getting married 11 Using the 2003 Turkey Demographic and Health Survey, Dayıoğlu and Kırdar (2010) find that migrants women are on average more educated and younger, compared to the residents of rural areas. Since LFP rates are positively correlated with education, this has some potential to explain the falling participation rates in urban areas. Each point represents the average LFP rate in the corresponding age group. Several observations can be made: first, female LFP rates are still much lower than for males. In almost each age group, male rates are more than double female LFP rates. The second observation about Figure  3 is that LFP rates decline from 2002 to 2012 for very young and very old age groups only in rural areas. Given the 1997 education reform expanding compulsory education and improvements in educational attainment, the decrease in young ages is expected. It is not surprising that improvement in enrollment rates and years of schooling mainly benefit rural areas. The unexpected phenomenon is the decrease in old age groups in rural areas. The third observation is that in urban areas, male LFP rates are higher in each group above 40. The fourth observation is about females residing in urban areas which is probably the most interesting fact in Figure 3 . In each age group LFP rate is higher in 2012 compared to in 2002. The magnitude of this rise is more pronounced for ages between 25 and 49. Our analysis indicates that LFP trends are heterogeneous across age groups. Thus, it seems that 2003 is when the reduction in LFP rates halted. For females, the succeeding upward trend increased slowly for all groups at first, between 2004-2007, before increasing far more significantly. The strongest increases were in the 35-44 age groups. For males, the only age groups that saw their LFP rate go up significantly were ages 45-49 and 50-54. Such increases only occurred after 2007, whereas before that there was no visible trend. Our analysis supports this claim. Looking at LFP trends by broad education groups gives further insights: this added worker phenomenon is likely to be observed especially for low-educated women.
The most likely explanation for these common trends for both genders after age 40 residing in urban areas is probably the change in retirement laws introduced in 1999, which introduced a minimum age retirement threshold of 58 for females and 60 for males. The law also foresaw a transition period of 18 years for females and 22 years for males, which implies that in the early 2000s the actual threshold may have been as low as 38 and 44 years for females and males respectively. Thus, the increase in LFP rates of those older than 40 can be attributed to the change in retirement law. For younger age groups, the increase in average years of schooling is a candidate explanation, as LFP increases with education. In the case of women, some other factors may have played a role as well: urbanization, decline in fertility rates, increase in marriage age, changes in social attitudes toward female work, changes in the Labor Law regarding maternity leave (from 12 weeks to 16 weeks), unpaid leave (6 months of unpaid leave can be used following the end of maternity leave), and other measures regarding childcare or elderly care.
Analyzing LFP by education levels and age groups reveals that female LFP increases especially for college and HS graduates among the 40-54 age groups. For males we have a similar picture but the differences are relatively small. Another important result is that college graduates, both men and women, have similar LFP rates. Consequently, low female LFP are observed mainly at below university degree levels.
b) Unemployment Figure 4 shows unemployment rates in Turkey compared to the OECD average. Since there are no important gender differences in unemployment rates, only unemployment rate for total population is given. There is a big jump in unemployment in 2001, and unemployment figures did not return back to their pre-2001 crisis levels. The relatively good macroeconomic performance in the early 2000s does not seem to make a difference in terms job creation that cannot keep pace with increased participation. On the contrary, the unemployment rates are, on average, higher in the 2002-2007 period characterized by relatively high growth rates. However, unlike OECD economies, the recovery was very fast after 2008 crisis. The unemployment levels are even lower than their pre-crisis levels. The reader should be cautious with the definition of unemployment. The reference population is the noninstitutional civilian population aged 15 and over. For an individual to be classified as unemployed she has to satisfy three criteria: (i) did not work during the reference week; (ii) actively searched for a job during the past six (1988 to 1999) or three (2000 to 2008) or one (since 2009) months; and (iii) they are ready to start work in two weeks.
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Looking at unemployment rates for males and females by location, we see that they move in parallel, with almost a constant gap. However, female unemployment rate is systematically higher in urban areas but lower in rural ones. Unemployment-age profiles reveal that, from 2002 to 2012, females faced higher rates of unemployment for all age groups. Male workers younger than 50 had lower unemployment rates in 2012 than in 2002. Another finding is that unemployment rates decline with age almost monotonically ( Figure  5 ). Comparing unemployment-age profiles by gender, we see an interesting pattern: female unemployment rates are higher than male if they are younger than 40 but lower if they are older ( Figure 6 ). Source: OECD Stat Extracts, http://stats.oecd.org/ Looking at unemployment rates for males and females by location, we see that they move in parallel, with almost a constant gap. However, female unemployment rate is systematically higher in urban areas but lower in rural ones. Unemployment-age profiles reveal that, from 2002 to 2012, females faced higher rates of unemployment for all age groups. Male workers younger than 50 had lower unemployment rates in 2012 than in 2002. Another finding is that unemployment rates decline with age almost monotonically ( Figure 5 ). Comparing unemployment-age profiles by gender, we see an interesting pattern: female unemployment rates are lower than male if they are younger than 40 but higher if they are older (Figure 6 Unemployment-age profiles by broad education groups have a similar shape, but separating them by gender discloses another difference between males and females. For males, except for the 15-24 age group for college graduates, education and unemployment are negatively correlated. For females, however, this is no longer true. Interestingly, high school (HS) and vocational high school (VHS) graduates have higher unemployment rates than below HS graduates in all age groups. After age 30, unemployment rates Source: HLFS of below HS and college graduates are almost equal for females. Finally, fresh college graduates appear to face difficulties in the labor market as both males and females younger than 30 have equal or higher unemployment rates than less educated individuals, probably due to their lack of work experience.
4) Employment structure
The composition of employment directly affects the allocation of resources. The main driver of labor productivity growth used to be the secular trend of labor reallocation from agriculture to industry and services. This section looks at the evolution of Turkey's employment structure, particularly how the educational, sectoral and age distribution of employment has evolved in the last decade.
The education distribution of employment by gender is pictured in Figure  7 . Between 2002 and 2012, the shares of literates (Liter), primary school (PS), vocational high school (VHS) graduates and college (Col+) graduates increased, while the shares of illiterates (Illit), primary education (PE) graduates decreased for both genders. Only the share of high school (HS) did not change significantly. The share of employed females is also higher than males at each extreme of the educational distribution: that is, both women with a college degree and below PS diploma have higher employment shares. The most striking difference is in the share of illiterates. While only 1.8% of employed men were illiterate in 2012, for women this ratio was 11.1%. Our calculations show that the share of employed women in total illiterate employment is 72.5%, meaning that 7 out of 10 illiterate employees in Turkey in 2012 were women. Both the decrease in the share of low education groups and the increase in the share of high education groups is higher for females than males.
As we see in Figure 8 , structural transformations continued throughout 2002-2012, with labor mainly being reallocated from agriculture (-10.4 percentage points) to services (+5.4 points) and construction (+2.4 points). Other sectors also experienced positive change, but less than 1%. However, this reallocation differed by gender: while males were reallocated from agriculture and trade to services and construction, females were reallocated from agriculture to trade and finance.
14 These trends represent a general development process consisting of a declining agriculture sector and expanding 14 We use the term "reallocation" cursorily throughout the paper. As we have already mentioned, with rural-urban migration, some family members, usually older women, become inactive. The active members in migrating families are likely to be younger, better educated, and with better market skills. Thus, in reality, it is not likely that these are the same individuals who are reallocated between sectors. Gürsel and İmamoğlu (2013) first noted this break in the long-run trend, arguing that the recent increase in the share of agricultural employment can be explained by changes in relative agricultural prices. Figure 9 shows the distribution of employment across education groups within each sector for 2002 and 2012. Agricultural employment is predominantly composed of poorly educated workers, and this does not change significantly from 2002 to 2012, although the situation is slightly better in the rest of the economy. Nevertheless, more than half of Turkish workers in 2012 were below-HS graduates working mainly in construction, manufacturing and trade. On the other hand, the impact of demographic transition is becoming more apparent as the share of college graduates increased in all sectors between 2002 and 2012, with the highest increase in services. There are large gender differences in the educational distribution across sectors, with the three education levels being relatively similar in construction and services for females. When we look at the evolution of age distribution by sector across time we see several patterns: first, the share of young workers aged 15-24 has declined in almost all sectors, with the aggregate share falling by 5 percentage points (from 19% to 14%). An important exception is construction, where the share of young workers increased steadily. The overall decline in the share of young workers is probably related to the lengthening of school attendance and the rise in school enrollment rates. Second, the share of middle age groups (40-54) and old age groups (55+) rose between 2002 and 2012. For the 40-54 age group, the most plausible explanation is the change in the retirement laws. The rise in the share of the 55+ age group is rather unexpected given the slight decline in their LFP rate between 2002 and 2012. Nevertheless, the employment rate is positively correlated with age, with the unemployment rate below 5% for the 55+ age group (Figure 6 ). Third, given rural-urban migration, one might expect the share of older agricultural workers to have increased because migration disproportionally involves young workers. Accordingly, agriculture is the sector with the greatest decrease in younger age groups and the largest increase in older age groups. Figure 10 shows the sectoral distribution of different age and education groups in 2012. The share of employment adds up to 100 for each age group within each education level. The majority of college graduates work in services, while for below HS the majority is in agriculture. The broad picture that emerges is that there is a positive (negative) correlation between the share of employment and age in services (manufacturing and trade). As we see from the upper panel, more than two thirds (70%) of workers below HS diploma aged 55 or more work in agriculture, while the share is 37.6% for workers aged 40-54 in the same education group. Above 25 years of age, more than half of college graduates work in services, with the highest share being 64.4% for the 40-54 age group. Hence, it appears that more experienced workers move from low-wage sectors to high-wage sectors. This holds for all education levels, although the trend is most pronounced for college graduates.
5) Informality and self-employment
The Turkish economy is characterized by relatively high proportions of self-employment and informality (lack of social security coverage). This section analyzes recent trends in these two long-standing issues. The analysis further explores gender and age differences. a) Self-employment Self-employment is defined as being a non-wage earner, more specifically it includes own-account workers, employers and unpaid family workers. Figure 11 (left panel), which presents self-employment trends between 2002 and 2012 for total, male and female population, shows that share of selfemployment decreased steadily. For the total population, the self-employment rate fell from 50% to 37% in 10 years, although this decrease was even sharper for females: from 64% to 46%.
The right panel in Figure 11 traces the trend in the share of workers in each employment status. Consistent with the structural transformation hypothesis, the share of wage earners increased, while other groups' shares either remained constant (employers) or shrank (own-account workers and unpaid family workers). By 2012, wage earners represent 63% of the workers suggesting that the decrease in self-employment is the result of a decrease in the share of unpaid family workers and own-account workers. In the case of women, the share of unpaid family workers and wage earners moved in opposite directions (Figure 12 ). In contrast, the growth in the male wage-earner share is mostly correlated with the decreasing share of male own-account workers. Additionally, the increase in the share of wageearners is faster for females. Looking at self-employment-age profiles, we see a positive correlation between age and self-employment for both males and females. However, this masks two distinct phenomena which are illustrated by Figures 14  and 15 . Figure 14 shows the entrepreneurship-age profiles for males and females, where entrepreneurship is defined as being an employer or ownaccount worker. It shows a consistent positive correlation between age and entrepreneurship for both genders that does not change from 2002 to 2012. Moreover, the share of unpaid family workers decreases with age only for males (Figure 15 ). For females it has a U-shape: decreasing until 25-29 before increasing thereafter. More importantly, this profile does not change between 2002 and 2012. This means women aged 35 and above have a higher share of unpaid family worker in older ages. One possible explanation could be the need for "more flexible" jobs as usually these are married women who take care of children and elders and do other family related non-marketed works. , which is likely to be due to inadequate sampling. Given that the self-employment rate has not changed significantly across sectors, we suspect that compositional (structural) change must be the main driver behind the decline in aggregate self-employment rates. Figure 16 (right panel), which shows the share of self-employed workers in total employment by sector (the sum of wage earners and self-employed workers is 100 in each year), confirms this intuition: the decline in aggregate self-employment rate is accompanied by a contraction in the agriculture sector. There are several mutually-reinforcing factors involved. On the one hand, structural change has taken place alongside rural-urban migration. As we have already pointed out, it is likely that some unpaid family workers in migrating families have switched from agriculture to services or left the labor market. Both are important. Switches from agriculture to inactivity used to be the main explanation for decreasing LFP rates until 2003. Switching from agriculture (unpaid family worker) to services or industry (wage earner) is one of the main explanations for the rising trend in the share of wage earners. On the other hand, younger generations (whether they live in a migrating family or not) are relatively better educated because of both lengthening years of schooling and increasing rates of enrollment following the 1997 education reform. It is well known that education makes it more likely that a worker has social security coverage and decreases the probability that they become self-employed. That is, the younger generations, which are replacing the older workers, are more likely to be wage earners and registered with social security.
b) Informality Figure 17 shows the evolution of social security coverage for males and females between 2002 and 2012. The registration of workers with the social security system experienced a secular upward trend for both males and females, although it is more pronounced for females: in 2002, 56% of males but only 27.5% of females were registered with social security, a gap of almost 30 percentage points. By 2012, however, this gap had narrowed to 21.5 points: 67.3% for males, 45.83% for females.
The left and right panels in Figure 18 show, respectively, the share of workers covered by social security in each sector (the sum of registered and unregistered workers is 100 in each sector for each year) and the share of workers covered by social security in total employment by sector (the sum of registered and unregistered workers is 100 in each year). The two sides need to be considered together to understand the evolution of informality in Turkey. The share of registered workers increased for two main reasons: first, the share of registered workers increased in relatively large sectors, such as manufacturing, trade and construction (Figure 18, left panel) . Second, the structural change (change in the sectoral composition) in the economy Source: HLFS improved the situation, specifically for the services sector. The share of registered workers did not change significantly in this sector from 2002 to 2012, but since the share of registered workers was already higher than in other sectors, an increase in the size of this sector ameliorated the ratio of registered workers at the aggregate level (Figure 18, right panel) . Figure 19 displays the share of registered workers in each age group by broad educational groups and gender. While there is practically no difference between males and females for HS and above in 2012, below HS we see that registration rates are higher for men than women. For each education level, the curves have an age-related inverse-U shape for both males and females.
Looking at the change in informality by education level between 2002 and 2012, we see that the share of registered workers mainly increased in low education groups for both males and females. At college and above level, the share of registered workers increased only among older female workers (45-64). Another interesting finding is that informality-age profiles have a clear inverse-U shape for males at each education level while the shapes for females are flatter, implying a limited role of age. 
6) Wage structure a) Wage differentials
We computed real wages by deflating nominal wages by the CPI. First, we compare real monthly wages to see whether there is a difference in monthly wage earnings across years. Figure 20 depicts the evolution of mean real monthly wages (left panel) and mean weekly hours worked (right panel) for fulltime wage earners by gender. Except in 2009, female monthly wages were about 5% lower than males on average. The disparity in hours worked is more significant than the monthly wage differences, with males working 8% longer than females on average. However, we should note that full-time working females are more educated than males. On average, the difference in years of schooling is about 1.5 years.
The remaining part of this section focuses on hourly wages. The HLFS provides monthly wage and weekly hours. To compute hourly wage we assumed that workers' weekly hours remain constant within a month. Thus, we applied the following formula to get nominal hourly wages: hwage = mwage / (hours*30/7). Finally, we deflated these hourly wages by the CPI to get real hourly wages. Note: "Below PE" includes all education levels below 8 years; "PE" is used for primary education or secondary school (8 years); "HS" is used for both high school and vocational high school and finally "Above HS" includes college graduates or above. Source: HLFS. Since the number of observations decreases significantly at older age groups, there is more variation in these cells. Thus, our results should be interpreted with caution, especially for older age groups. However, there are some common broad patterns across ages. First, better educated workers earn higher wages on average. Second, comparing 2002 and 2012, we see that real wages grew across age groups for college graduates. For "Below PE" (5 years and below) education group wage growth was also positive but very limited and without any age pattern. Third, the wage-age profiles of different education groups have a diverging character. The main reason for this divergence is that the profile of high education groups is not concave (inverse-U shaped). This suggests that, for lower education groups, wages first increase with age (positive slope), then decrease at older ages (negative slope), while for higher education groups, this change in slope does not occur: wages increase with age at all ages. The positive slope at younger ages is usually attributed to "learning by doing" and/or on-the-job training. This seems to be the case for all education groups. What is surprising, however, is the lack of decreasing wages at older ages at college and plus level. This unexpected result is not particular to the 2000s. World Bank (2006) finds a similar pattern for 1989, 1994, and 2002 as well. The standard theory of human capital requires a concave wage-age profile. The idea is that at younger ages investment in human capital is higher than depreciation, thus productivity increases. But at older ages the opposite is true and productivity declines with age. If we accept this model, one potential explanation, as put forward by World Bank (2006), is selection. Those who stay in the labor market are those endowed with a better earning potential. Other candidate explanations are: (i) the standard model does not hold for university graduates, for whom there is no productivity decline at older ages. This would be possible, for instance, if the returns to tenure and/or to firm specific human capital compensates for human capital depreciation; (ii) the standard model holds for university graduates, but the wages of old university graduates stay above their productivity because of efficient wage profiles (Lazear, 1981) . Figure 24 shows the evolution of real hourly wages by gender for all workers. Again, female hourly wages are higher. Unadjusted, this gives the erroneous impression that female hourly wages are higher in Turkey. As we have already seen in Figure 7 , the share of college graduates and illiterates is slightly higher among female workers than male workers. Moreover, the increase in the share of college graduate workers is higher for females between 2002 and 2012. As a result, higher real hourly wages for females are more likely due to a composition effect as the average female worker is relatively more educated than the average male worker (1.5 school years). A very simple regression which controls for age and potential experience reveals that there is more likely to be a gender wage gap favoring males.
b) Wage inequality Source: HLFS be regrouped into 3 categories: those with negative wage growth (above the 80th percentile), those with a constant wage (60th to 80th percentiles) and those with positive wage growth (below the 60th percentile). Second, the wage growth is polarized between 2004 and 2012, with lower and higher percentiles having higher growth rates than the middle ones. The cumulative effect can be interpreted as a catch-up process where one would expect a decrease in wage inequality. Figure 26 plots the evolution of the different wage ratios commonly used to measure inequality in the literature. The first ratio is the 90/10: the ratio of 90th-to-10th wage percentiles (P90/P10). The second and the third are similarly-defined 90/50 and 50/10 ratios. One advantage of these ratios compared to the variance is that they allow us to see whether upper and lower parts of the wage distribution behave differently. Comparing males to females, we find no important differences regarding the levels and evolution of these inequality measures. However, there are important differences between broad education groups. Figure 27 plots the evolution of these inequality measures relative to their 2002 levels for broad education groups. The overall inequality (90/10) and lower tail inequality (50/10) have secular decreasing trends at HS and below HS levels. This is just the opposite in the case of College and above, where we see an upward trend. The upper tail inequality (90/50) stays almost constant at HS and above, has a decreasing trend at below HS. This implies an increasing wage inequality for both overall inequality and lower tail inequality at College and above. However, below College, these two inequality measures shrank between How do these figures compare internationally? Figure 28 gives the 90/10, 50/10 and 90/50 ratios for all OECD countries, in 2010, using gross earnings of full-time dependent employees. Turkey has the highest 90/50 ratio with 2.9 (the OECD average is 1.94), and the third highest 90/10 ratio with 4.8 after Israel and the USA, who have a ratio of 5 (the OECD average is 3.3). Turkey has a median place for the 50/10 ratio with 1.7 (the OECD average is 1.67). These results imply that wage inequality is relatively more important at the upper tail of the wage distribution in Turkey. Our calculations show that only the 90/10 ratio is positively correlated with age ( Figure 29) . While 2012 is shown here, 2002 is very similar as well. The 90/50 and 50/10 ratios are almost trendless. In addition, we found that the mean college graduate wage does not decrease at older ages; that is, the wage-age profile is not concave (Figure 22 ). This implies that not only the mean wage but also the wage dispersion increases with age. There are several possible explanations which amount to the worker self-selection. The ones who stay in the labor market probably have better skills / earning potentials than others. First, the return to unobserved skills may increase with age among college graduates. These unobserved factors may be truly unobservable, like school quality, intrinsic ability, etc. But there is another possibility: these factors may be observable to firms and workers but unobservable to the econometrician, (missing in the HLFS) like on-the-job training, firm-specific human capital, etc. These unobservable factors (in either sense) may be rewarded at increasing rates with age. Second, while prices may be constant, the dispersion in unobserved skills may be growing with age. If factors like onthe-job training or firm-specific human capital are complementary to tenure and/or some unobserved intrinsic quality then the dispersion in unobserved skills may increase with age. Third, the efficiency wage argument may not only apply to college graduates. There may be, for instance, two schemes, one for workers with low earning potentials, and another one for high earning abilities. Fourth, structural transformation may cause an increase in the 90/10 ratio. Services, finance and transportation are high-wage sectors. If older workers move from low-wage sectors to high-wage sectors (which seems to be the case, see Figure 10 ), and if skill heterogeneity increases with age, one may expect 90/10 inequality to increase.
Bakis and Polat (2015) arrive at two main conclusions looking at wage inequality in the 2000s. First, wage inequality fell mainly due to minimum wage increases. In particular, the hike in 2004 explains most of the decrease in the 90/10 and 50/10 inequality. Second, a standard supply-demand framework with a stable demand curve cannot explain relative wage changes. Instead, Turkeys' structural change (from agriculture to manufacturing and services) seems to be the key to explaining this demand shift towards more educated workers in Turkey, especially between 2004 and 2010. The left panel in Figure 30 gives the growth rates of real minimum and average wages in Turkey. As we see, the minimum wage jumped by 26.6% in 2004 while the average wage changed more gradually by only 3.6%. One might assume that the minimum wage may not have been binding, so the net effect at the lower end of the wage distribution and on wage inequality may be quite limited. However, the right panel shows that this is only partially true because, as the lower line shows, the minimum wage is not 100% binding. From 2003 to 2004, there was an increase in the share of workers earning a wage below monthly minimum wage (from 23.3% to 30%), albeit with a gradual decrease in the following years. Yet, this is only part of the story. The upper line, which represents the ratio of the average low wage to the minimum wage, rose steadily until 2007. As a result, low wages were catching-up with the minimum wage, even when the minimum wage rose substantially, as shown by the middle line on the right panel in Figure 30 . Consequently, one can claim that, even if the minimum wage is not completely binding, it serves as a reference wage for low-wage earners (see Bakis and Polat, 2015 , for a detailed discussion).
7) Conclusion
The purpose of this paper was to survey labor market trends over the recent period of 2002-2012 in Turkey. Turkey used to have relatively low and decreasing rates of labor force participation compared to other OECD countries. However, this seems to have stopped in 2003, when a recovery trend started. This recovery has been stronger for females. Some likely explanations include the change in the retirement laws introduced in 1999 and the continued improvements in educational attainment in the last decade. That is, the share of primary school and college graduates increased substantially, with the improvement again being more pronounced for females. Two wellknown characteristics of the Turkish economy are its relatively high shares of self-employment and informality (lack of social security coverage). However, both the share of wage earners and the share of registered workers increased between 2002 and 2012. The main driver behind these improvements seems to be structural transformation in the first half of the 2000s and reallocation of labor from agriculture/informal activities to services/registered activities. Most recently, the share of agricultural employment has increased slightly. Females earn on average lower monthly wages and work fewer hours than males, which results in apparently higher hourly wages for females. However, once the educational composition is taken into account, there is probably a gender wage gap only at lower educational groups. Wage inequality has decreased especially in the first half of 2000s, and either remained constant or increased slightly between 2008-2012. This can be explained by two competing forces. First, the rise in minimum wage decreased wage inequality by boosting low wages. Second, structural transformation caused an employment shift favoring demand for high wage/college workers, which supports higher wages. It appears that the former factor dominated earlier while the latter has been operative more recently.
